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Impact on photolysis frequencies
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Impact of clouds on photolysis frequencies
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Question #1

How well can we model impact of aerosols / clouds on
photolysis frequencies?




Tropospheric Ultraviolet and Visible (TUV) Radiation Model
TUV version 4.0a

8-stream discrete ordinate radiative transfer method with a pseudo-spherical modification

 Model Inputs:

Latitude
Longitude
Altitude




Aerosol properties in TUV

 Aerosol optical depth (1)
 Aerosol single scattering albedo (w)

 Aerosol asymmetry factor (g)




Continental profile of AOD
from Elterman [1968]
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Modified profile of AOD AOD PROFILE @ 340 nm

scaled to aerosol ABS
[Clarke et al.]
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Aerosol properties in TUV
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Aerosol properties in TUV
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Aerosol properties in TUV
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Aerosol properties in TUV
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Question #2

What is the impact of aerosols / clouds on photochemistry?




Question #2

What is the impact of aerosols / clouds on photochemistry?
- Steady-State Box Model developed by Chris Cantrell

Cantrell, C. A., R. E. Shetter, T. M. Gilpin, J. G. Calvert, F. L. Eisele, and D. J. Tanner, Peroxy radical concentrations
measured and calculated from trace gas measurements in the Mauna Loa Photochemistry Experiment 2, J.
Geophys. Res., 101, 14653-14664, 1996.




Question #2

What is the impact of aerosols / clouds on photochemistry?
- Steady-State Box Model developed by Chris Cantrell

Cantrell, C. A., R. E. Shetter, T. M. Gilpin, J. G. Calvert, F. L. Eisele, and D. J. Tanner, Peroxy radical concentrations
measured and calculated from trace gas measurements in the Mauna Loa Photochemistry Experiment 2, J.
Geophys. Res., 101, 14653-14664, 1996.

- Run for specific flights with:

a) measured photolysis frequencies




Impact on Photochemistry
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Impact on Photochemistry

Steady State HOOH mixing ratio
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Challenges for Questions #1 and #2

» Separate impact of clouds from impact of aerosols

> In-cloud vs. above-cloud vs. below-cloud




Challenges for Questions #1 and #2

» Separate impact of clouds from impact of aerosols
» In-cloud vs. above-cloud vs. below-cloud

Focus on data collected near profiles
1 Case 1 - Cloud free conditions

- clean vs. polluted airmass
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